A rare case of triple-hit diffuse large B-cell lymphoma of the parotid gland in a patient with Sjogren's syndrome CASE REPORT
INTRODUCTION
Primary lymphoma of the salivary gland is rare, accounting for 2-5% of all salivary neoplasms. Diffuse large B-cell lymphomas (DLBCL) are uncommon, most salivary gland lymphoid malignancies being lowgrade lymphomas with MALT (mucosa associated lymphoid tissue) lymphomas being the most common. The majority of primary salivary gland DLBCLs appear to arise from MALT type lymphomas in a background of sialadenitis associated with autoimmune disorders, such as Sjogren syndrome [1] [2] [3] [4] . The pathophysiology of Non-Hodgkin Lymphoma (NHL) is unknown. However, some risk factors are related to NHL development, such as acquired or druginduced immunodeficiency, some autoimmune diseases or Sjogren's syndrome 5 . Double and triple-hit B-cell lymphoma (DHL, THL) are rare lymphoma subtypes usually associated with poor prognosis. These specific subtypes are defined by two or three recurrent chromosome translocations: MYC/8q24loci, usually in combination with the t(14;18)(q32; q21) bcl-2 gene and/or BCL6 3q27 chromosomal translocation. Here, we present one case with diffuse large B-cell lymphoma associated with follicular lymphoma transformed to THL
CASE REPORT
We herein report a case of a 76-year-old female patient who presented with a painless, gradually increasing mass in the region of the right parotid gland in the last two months.
Patient personal history revealed that the patient had worked in a toxic environment with constant exposure to pesticides. Arterial hypertension, pulmonary sclero-emphysema, post-tuberculosis sequelae in the superior half of the right hemithorax and atherosclerosis stage IV were secondary pathological conditions.
Imaging studies, including computer tomography (CT) and ultrasonography, were non-specific. Blood tests revealed positive Anti-nuclear antibody, anti-Ro (SS-A) antibody and a high rheumatoid factor, which, in association with a positive Schirmer test, confirmed the diagnosis of Sjogren's syndrome. She received a 16-day treatment with Medrol and the swelling was resolved; a week later the swelling reappeared.
The patient underwent a full ENT and systemic clinical workup. Cardio-respiratory and neurological examinations were normal. Routine haematological and biochemical parameters revealed a high serum lactate dehydrogenase (LDH) which showed a 430 IU/L value.
The CT-scan revealed an infiltrative mass in the right parotid gland, with a maximum diameter of 5 cm. A parotidectomy was performed under general anaesthesia.
Gross examination of the parotid gland showed a white-greyish mass characterized by low consistency, well encapsulated, multinodular, with 5.5 cm in maximum diameter. Specimen samples were fixated with 10% buffered formalin and were processed by conventional histopathological methods using paraffin embedding, sectioning and Hematoxylin-Eosin (HE) staining.
Histopathological examination of the specimen revealed a tumor that destroyed the salivary gland parenchyma and showed an infiltrative diffuse (30%) and nodular (70%) pattern with atypical lymphoid cells, round to oval, large, vesicular, hyperchromatic nuclei with conspicuous nucleoli, resembling centroblasts, apoptotic bodies and numerous mitoses ( Figure 1A ). No lymphoepithelial lesions were identified.
The following mandatory investigations were immunohistochemical tests that required acquisition of paraffin blocks by histopathological processing. To begin with, the paraffin blocks were sliced at microtome and the resulting sections with 3-μm thickness were mounted on slides covered with poly-L-Lysine. After that, the sections were deparaffinised in toluene and alcohol successive baths, one hour (15 minutes by bath), rehydrated (three successive alcohol baths with decreased concentration: 96%, 80% and 70% (10 minutes in each bath) and followed by a bath with distillate water for 10 minutes. Washing in PBS (phosphate-buffered saline), incu- Figure 1E ) positivity and CD 10, MUM1, EBER negativity. CD4 and CD8 showed positivity in a nodular staining pattern. Ki67 (proliferation index) ( Figure 1F ) was very high (95%).
After this diagnosis, the patient underwent systemic imaging studies, which revealed expansive masses in the right lateral cervical region and parapharyngeal space, with no other lesions reported. Bone marrow study was unremarkable and the haematologist established a clinical stage IV disease. The patient started treatment using chemotherapy with CNOP regimen (cyclophosphamide, mitoxantrone, vincristine and prednisone). The physician added additional treatment choosing Oncotron instead of Adriablastin because of the age and comorbidities. After one month, the patient also received Rituximab.
After 4 months, a CT-scan was made and the results highlighted an expansive mass with 9 cm in maximum diameter that infiltrated the skull base, the middle of the right clavicle, right external auditory canal, right pharyngeal recess, common carotid artery, mylohyoid and hypoglossal right muscle, without bone involvement.
Diagnosis of relapsed disease was established and the patient received polychemotherapy with Hyper CVAD (cyclophosphamide, vincristine, doxorubicin, dexamethasone). After the treatment, the patient suffered severe aplasia and pancytopenia and died 6 months after the initial diagnosis.
DISCUSSIONS
Malignant lymphomas developing primarily in the salivary glands are exceptionally rare. Only a few case reports are available in the literature. They are commonly seen in the parotid gland followed by submandibular glands regarding location 7 . The age interval is fairly wide and nonspecific with a mean age of 70 years, the disease afflicting typically adults and older people 8 . Most parotid gland NHLs are of B-cell lineage, including low-grade MALT lymphoma, rarely diffuse large B-cell lymphoma. These may arise from the intraparotid lymph nodes or the gland itself. The parotid gland contains as histological characteristic intraparotid lymph nodes and, in consequence, it is difficult to distinguish between lymphoma arising primarily in the salivary gland and those arising in intraparotid lymph nodes 9, 10 . Hyman and Wolff proposed several criteria in order to establish the diagnosis of primary parotid lymphoma: a. Involvement of the salivary gland as a first clinical presentation. b. The histopathological report outlines the involvement of the salivary gland parenchyma.
c. Architectural and cytological confirmation of the malignant nature of the infiltrate. Following these three criteria, our case was diagnosed as a primary parotid lymphoma 9, 10 . Patients with primary Sjogren's syndrome showed a 16-44 higher risk to develop lymphomas than the general population, as reported by two large case series studies 11 . DLBCL is a high-grade infiltrative tumor associated with destruction of the salivary gland parenchyma, with lymphoid cells disrupting the residual gland acini 12 . Freedman et al noted a relationship between the histopathological nodular pattern and a prolonged survival rate 13 . Patients with DLBCL can be divided into prognostic groups based on the cell of origin of the tumor as determined by the microarray analysis. The Choi and Hans algorithm had high concordance with the microarray results classifying DLBCLs into germinal center B-cell (GCB) and non-GCB or activated B-cell-like (ABC) subtypes. Patients with GCB or ABC DLBCLs may benefit from different therapeutic approaches with the ABC subtype responding to novel drugs (bortezomib, lenalidomide or ibrutinib) 14 . Among the published immunohistochemical algorithms, the Hans algorithm was most widely used in routine practice and prognostic significance has been questioned, especially in the chemoimmunotherapy era [15] [16] [17] [18] [19] . As described before, this case with MYC, BCL 2 and BCL 6 translocations was classified as a triple hit lymphoma (THL), which has the worst outcome 20, 21 . The clinical implications of a correct diagnosis of this entity are significant because of the fact that triple hit lymphomas have shown worse clinical prognosis than either DLBCL or Burkitt lymphoma (BL). In consequence, it is important to select the right therapeutic strategy as they vary accordingly. Standard chemotherapy used for DLBCL or BL is not efficient in this case, mostly because of the particular genetic profile and the worse clinical course 22 . Some studies have outlined a median survival time 5 months shorter than for the more frequent lymphomas, classical DLBCL or BL.
Extensive literature review on triple hit lymphomas uncovered a paucity of case reports on this matter. Their rarity and the fact that clinical evolution is unfavourable have made establishing a precise incidence virtually impossible 6 . A few published studies that shared the same genetic BCL2/MYC translocations in DLBCLs provided a range of 3-11% in incidence, but further data collection and analysis are necessary 23, 24 .
CONCLUSIONS
Parotid gland swelling is a common clinical presentation both in benign and malignant lesions. Imaging studies and biopsy are not always helpful and the majority of patients require parotidectomy for definitive diagnosis.
Histopathological report and immunohistochemistry studies are necessary for final diagnosis and treatment.
What remains a challenge for these types of lymphomas is recognizing the necessity for molecular studies. A personalized treatment plan is mandatory, as THL benefit from targeted therapy. In consequence, we routinely perform BCL-2, BCL-6 and MYC on a specific subset of DLBCL: any B-cell lymphoma with features intermediate between DLBCL and BL, any lymphoma with a Ki67 proliferation index higher than 90% and any DLBCL that has recurred or it is refractory to therapy.
It is important to recognize the histopathological and immunohistochemical unique features of this kind of lymphoma because of its unspecific symptoms, rarity, aggressive behaviour and targeted treatment.
